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PREFACE ^ ^ 



The purpose of this monograph is^ to make schbo^b^ 
administrators aware of ^inf ormation ..and available reX\urces 
which ^wilU help to 'improve the energy efficiency of s'^i^ool ' 
operations* Because of the complexity of energy problem' 
single approach to the jropex management .of dailjl energy^^ 
operations is provided;'*^rather J a bro^d 'range of recommen^^ 
dations. is m^de , not all of whiych will be found appropriate 
for every situation..* 

The benefits of energy qoyftservation are already evident 
in the experiences of'-many s/hool systems. Educational . 

* Institutions and school districts have successfully made ^ 
cost-benef icial-improvemetits ^in the, use of fuels and energy * 
consum'pjtion. Planned conservation programs have resulted *in * 
mo^pe energy7ef f icient btiil'dings; sta.ff members- h^ve been 
trained in energy* rjg^ro^it procedulsesr transportation systems 
have been altered^. to save fuel; and school officials have 
made appropriate iise of technical assistance. Many "examples 
of such imprQY^^ents have been docunlented. 

The assumption upon which this monograph is based is that 
review of available information can be hel*pful in organizing 
an effective enefgy- conservation, program or •* improving an 
ongoing effort. In addition to the information reviewed in 
the body" of. t;he monograph, Appendix A jiontains summaries of • 
^specific docqments obtained from a se'arch of the ERIC 

• catalogs Resources in Education' (RJE) and Current Index* to 
Journals In Education (CUE) . Details o£ their availability 
are included. ^ , , 

i Besides c*onsulting written materials Tsuch as this 
ubllcation, school of ficials -should contact st^te, fede.ra^l, 
\ayd private* organizations to obtain additional 'information* 
Wd^ assistance . Appendix B lists government agencies and 
priva4:e organizations which can- provide such assistande. 
Frequently-, periodic newsletters or journals, , as well as 
- grants and consu ltant assistance , a re ^ava il able. For' example,, 
the federal governmaitt , through the Department of Energy, 
will provide 50/50 matching "funds. tp schools for energy * . 
audits and mbdif ication ^of buildings* ^' 
, • «i ' . ^ 

Assistaiice in ^developing this monograph was received 
from Dr. Philip ^Piele, Pirector, and staff of the ^ 
ERIC Clearinghouse of .Educational Management., University 
• of Oregon, who reviewed |:he manuscript and made- 
re.cpamendatrians. fer in^Lusi.6n, In -Appendix A. * 
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ENERGY CONSERVATION MAN/^GEMENT 
FOIl SCHOOL ADMINISTRATORS: 
AN OVERVIEW ^1^ 
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• A. 



, / SCHOOL ENE'rGY MANAGEMENT 

It has been est*imatjeid that on any. given school 'day 
approximately 25 percent of the nati.on^s population -is - " 
locate'd within' educational institutions. ' Ene^rgy to s*upport 
instructional activities for this large number of people is 
used-^in u variety of forms, including light, heat, ventila- 
tion," equipment operation, and transportat i5.n% 

As the cost of energy increases and supplies become more 
limited, ^ischool admini^strators .are seriously considering 
methods-, to control and manage consumption.- Abundant" succe.ss 
stories suggest that there are^saving^ available to schools-- 
when sysbematic approaches are applied to the problem., > Quick 
action measures that c£j-n b^ readily accoiqplisKed by existing 
staff should result in immediate reductions of fuel and"'"* 
energy. More complex modifications that may take several 
years to accompli sh. can re's^llt 'in gre^t<^ savings. , 

As administrators search, for ways to ^reduce n^err^gy 
consumption, they often find that, many buildings consume 
large* quantities of energy by virtue of their , design . 
Although major $il tera ti^ns ' are difficult and costly, low-cost 
"alternatives are ppssible for the short term, permitting. timfe 
to plan long-range energy conserving methods.^ An efficiently 
manage^" building can save as much as 30 percent* in energy. 

The, management of schools ^ iinique. Unlike otlSer large 
commercial users of fue,l, they cannot easily pass on 
increased costs to the consumer. -Budgets are often locked 
,^nto certain spending patterns^ . In a typical school buciget 
at least 85 percent is allocated to personnel. Costs. ' ^ 
(salaries, benefits, etc*) -and the remaining IS^percent 
(called discretionary) to books, athletics, special programs, 
and utility bills. • • ^ . 

4^ . : / ' • ; 

Another characteristic of school systems is their vast 
differences in size, equipment, personnel,* and "stu^dent ' 
^;pq,pula tion. A^large urban school is^ faced with energy cost si 
unlike those, of a rural' school. Therefore, a. specific 
comprehensi^ve 'energy ma-nagement program should be develpped 
for each school entity. . ^ 

\ There is little /doubt that. ^;^or the foreseeable' future 
schools will be confronted with - increa^sing ene^rgy costs, * 
possible , shortages and tightened budgets. Programa for. 
effective energy management mlist bfe implemented if ' current ' 
academic environments are 'to ^be maintained and school 
closings caused,' by energy . concerns avoided. * / • 



Austerity is/,causing many school officials to consider 
recycling -and preserving ^old buildings rather than 
constructing new* facilities. For districts with 'expanding 
student populations, however, new construction is unav,oid- * 
able. Those wtfoatte^plauning new facilities must examine the 
total needs »of the BistVict. Construction of ard^itional 
space and purchase of new equipment must, be done in ways /that 
will petmit ^ much fcurricul^r flexlb^ility as possible and 
still be ^economically 'and educationally sound. 

New methods and devices to conserve energy are being 
developed, b\it they may involve high initial codts and 
retraining, of staff to ot)erate them ef f iciently^ The 
decision as to what methods to adopt depends on multiple * 
considerations. The construction and operation of buildings 
should strike a balance between ' short-term and long-term 
spending of J)ul)llc funds. ^AttainiAg such. a ^bilance may 
require a critical. examination of current policies , attitudes 
about energy, an*^ alternative cons true tio,n options. " 

\ . " ' • 

Although .the cbst of energy^ is of {)rimary concern to' 
administrators^ school' districts also 1|ay^ an* ethical 
obligati'On to play a. leadership role in "educating the 
c^mmyrfi ty to b& conservat'i an-minded . By example , schools can 
•show Chat they a^e concerned with conserving the natur^al^ 
•resourced of the nation for use by the future .generati/ons 
they ar-Q ed^ucating. ^Public support wi*ll' be greater It a 
leadership rol.e is exhibited. * ' ^ - 



. ^ PLANNING FOR CONSERVATION - , 

' • ' ' / . ' ' 

- A helpful way to begin the plani^ing of ^a s^ound program 
of e^ner^y conservation - is the appointment of a ta^sk^ force of 
people who' will be dir.ect*iy* affected by *the reaSlfs of the 
program. An energy task force -committefe can be^'^^ed to 
facilitate participation, initiate activities, and monitor --^^ 
tesu'lts. A;task £o~tce also encourages coordination and 
enhances cbmmunica tion among members, resulting in less 
duplitat ionr^and a more .comprehensive program.. The pr<5gram's 
*success will 'depend pn the support it receives , from the. 
community, "faculty, : staff, and students,^ all of whom should 
be* represented- on the task force^ A more extensive li^t ''of 
groups from which fcask force members^ sho^ljd * ]fc>e selected is .as 
follows : . . *' * , V 



(1) Members of the board yof education 



•<<Z): PTA , . . ^' 



(3) Faculty menb.ers , * 




I 

* 

I 
I 

I 
I 
I 



I 



I 



(4) S^chool adtnini8trae^8\V 
..(5) Operations and maintenance* personnel 



(6) ' Students - ^ , 

(7) Transportation' personnel • 

(8) Food service personnel 
(95 Qualified lay" persons 

Frequent, scheduled meetings of the J:ask force are • 
essential during the. beginning phases of" operation* Specific ' 
actions will be requtr^d ithat may significantly change 'the 
way the school functions. Continued dialog ^during all pha^se.s 
is important but )is most criji'icar duting the init ^al ' phase 
when an action plan ' should be developed to * / 

(1) determine g.oals, objectives,, and strategies for 
• . eiach building; 

(2) conduct ^""^-survey and energy audit for" each 
/ building;^ . ' ' :/ . 

I. (j) assign responsibilities to specific , individuals 

*. - ' and groups;. • ^ 

I I (4) explore the pos-sl.bllity of using outsi<ie*.^ 
. , consultants^; and ' ' ' 

\ v5) r^ecommend specif ic ^actions" that, will result in 
' \ , ' more efficient energy use. ^* 

the energy • conservation* plan becomes organized, 
consid'eVation should be g*iv'en to the appointment of an Energy 
Cdnsery^aN^ion .Manager • A lar§e school district, or one with 
• complicated energy problems, -should consider, hiring qualified 

Ijl'ndividuars to assist with commitf^e responsibilities, employ 
consultants^, coordinate work ^activities with schooi^ 
^ ' * perso-nnel , and guide the implementation/o^ the energy 

I conservatiohX program, A .smaller system should .consider the 
as'&ignment iof\a. staff 'member familiar with school operations 
and*^ proyide aaequa te time f or . irhat person to organize an 
effective program* , ,^ 



AUDITS ^ ' 



* ^ One^ of the, most Important aspects of an energy 
management 'plan^is the conduct .of a survey arid aud:^t/ the . /\ 

• - V\ survey should llst:alj us^s^of energy^and descVibe the ^ ' . 
buildlng'^tharaCj^teristics* • The audit should' at tempt to. 

' amount of ^herg-y. feeing used, fot what .purposes • 
and whether it is being us|d effectively* Since most ^8choo,l ' 



^fiuildings ,were designed during *a period of abundant and 
inex^pensiVe energy, initial costs for construction were given 
fflore- weight in 'the decision-making pr'ocess than other 
factors. k review of current energy consumption can beL, 
, revealing and provide data required tb cor.rect %ome of the* 
'major energy consu*mpt ion factors. ' i ' \ -r \ 

The energy audit should. be initiated by collecting 
accounting records ori annual coilsuijipt ion of all types of 
energy for each building; With the survey information atid' 
energy sources identif i.ed,. a team of specialists can inspect 
and evalua'te si^ePcif ic * facilities . Initial inspection td^ 
observe and analyze the. building structure, operatiojnal 
practices/ and other factors, 4s essential. This procedure • 
familiarizes the inspection team with tjhe types 'of' equipment- 
and operations of the facility. 



The level of 'skill reljXii'red yof the inspection team will' 
depend on the type of • building' to' be audited. Older 
buildings without clim^^jte control systems 4o not require a - 
sophisticated analysis. Buildings wi*th mechanical ^, ^ 

.ventilation and ^air condi.tfoning should be audited by " * 
indiv^^duals^ wi th substantial background in these systems. 

" " • ... 

Some sdhool districts may- prefer tp .hire outside 
co'fisult ants', whereas others may dep^nc^^ on their internal 
resources^ to -conduct the actual au'dit. An out*^ide consultant 
may a-ctuaily save money. * Generally, outside, con^^^^^*^^^ 
recognize inade'quacieS in the. buil,ding and can identify the 
lack ^f technical skills of staff members, operating the 
systems. Professional* engineering firms charge a fee for 
th^ir Services. Costs can -be held to 'a minimum if important 
informat.^n i-s collected in. advance and made ava^ilable to the 
engineer ^ Some ut fli ty cpmpanies, . qit request , ^ill assigrf^' 
one; of their staff mem^bersi^to the audit team without charge^ 
If the school can convince a qu^lif-ied- local- citizen tQ • - 
volunteer * his or heis^ time to. he^'lp;^ conduct an audit, the 
sjjstem wi*M*^bef^e€it from both the expertise and' the community 
concetrn of ;the individual* ' ."^ - ^ . < 

The. result of • the' audit should be a set of recommenda-^ ' 
' tions 'for ^tion* by^ the school district . , These ^ e 
recommendations are gene^rgljly * at . two levels *'i . e .v, 

(1) actions th^t nave little ot:, no cost and can be 
^ " , accomplished wijfh the* tech'nidal^ skills available 

to the '^school district , and * - 

(Z) ac tio.ns tha^t can be achieved ^ through capiJ:a]L 



investment in modifying ,builcting hardware, which 
will be rec'6Vered during the lifetime qf rthe 
build'ing.. . . - ^ . i - 



An audit service ^developed by Edocational Facilities 
Laboratories with' f^ederal support i^s a'vailable natibnally. 
The. Public Schools Energy Conservation Service (PSECS) is* a 
•computer-based- auditing service. * InfofmatJLon is collected qn 
the* type of/ school, based on date ►of compTe tion , plan types^\ 
^Idonstrtict^ion, mechanical systems and u^e of glass*-' D^ta ^ 
detailing uses j?Jf the school during, the day, aft^r school, 
evenings, and weekends axe collected. , Finally, energy 
aons'iimptron based' on utility bills \or actual measureme^ of/ 
fuel is entered. ' , • ^ 

. * • ^ \ ' < / ; 

The PSECS printout of an individual school compares its' 
actual energy yse with wha.t it should be using *if 'it were 
operating according to guidelines. Also" provided are 
suggestions ifor reduc ing energy consumption in th^V school and 
estimates of the , savings * that would result if the' 'suggestions 
were followed. Since the service does not prpvide -on-site 
analysis, all conclusion's r'equire further study. • AdditJ^nal 
information on .'this service can be obtained . f rout Public ^ 
School Energy Conservation Service. (PSEG5), 1572 South 1*400 • 
^East, Salt^Lake CUty^ Utah 84105; (.801) 4»4-7260l The cost^ 
for an elementary school . audi t is $75;, se'pondar.y sflhool 
audi^is cost $100. - * 

• ' . ^ * ^ / \ ] . ^ ■ • 

^ . ^ RETROFIT AND OPERATIONAL CHANGES 

' ^ Provision of a safe and healthfu"* en^ranment conducive 
to -learning is as .important to ^bbool di&tricts as ^saving 
e.nergy costs. Adequate flight for safety' and good V^^^on, . 
sensible ^teJhperatur^Y and v/fenfrilaJ>ion must be providejf t-o ^ 
student^s ati^ staff;- Educa tlona*! ^tg^sks kU^^uld be perfor^ned 
in ^an^ehvir^nment .. that .is 'physically healthy and 
p sycho logic 8,1 ly -comfortable " . 

.^Oyer the ^pa^st years, devices ^hd ^systems .used to mo'dify 
'and control .the internal ' environment Have tended tebe* 
mechanical and el'ec-tr lea l ^ requ iring extensive energy/-^ r_.* 
their oper.ation. These^ystems require" considerably more 
fuel, than 'methods .oi cpntrol that >£fse natural sources (such- 
as' 3unllght). T^e he^ed t^b' make the sys tems" moreSef f lq.ie,nt -by^ 
lmproving-t.Keir operation and maximizing \he us^' of natural "" 
s^ouirc'es Is basic to 'the^iretxQf it p'roce,sa^ , . v''' % 

• In most- instgnq^^} c^ustodial, maintenance, and^ b.uilding 
en|ineers(,^ and 6chQ;61 district specialists, #l?ll be' directly.^, 
involved ii^ this process^. It shojuld^ npt be assumed that suLch 
personnel have thj^skill8\hecessary^ to*mak'e^ dll ^ 
tlons. ^pVevex, ^ey can mdke major con^tr^^.but ions Ijy ' 
impfoyini;, operSatibna:! jand .maln^^ (0^& k) prpcedures, ^ , 

jle'arning^ new ski'lls, .a1i4^ improving energy efficiency l^y * . , 
"maki^ng' structural, mechanical, and electrical modifications, ' 
within the^r calpa.blli ties . * ' " . • ^ 



, '"5' 



^ ' SchoQlv districts need skilled pej^s^nnel trained to 
oper.ate.and maintain' equipment if an en-ergy corfsenva t ion 
. ^ program, is to. be fully effective,. An 0 .& H training program 
^/i^i:." ' upgrade, the ' kno'w^,edge and .|^KillQ of school building ' 
^: • ;/ pe!rsonn'eL cohcer.nlmg^rchit ectural , mechanical, 'and ~, " 

electrical com.ppnents can , be highly beneficial. .The 
^* . ^ Increased^ proficiency and expertise of these individuals ' ^ 

.realistically can be expected to .result In accost-beneficial 
^savings. In add ifcion 0 t M persohnei can gain kno^/ledge and^ 
tmprove^^.their technical skills by *ai tending courses at ' 
community colleger and technical ins titi^tes • 

. Skill improvement also ':can be ojitained f roci ^ ' 

manuf actur er~sponsored course^on specific pieces of 
equipment or systems. A request made to a* manufacturer's 
.representative can often re'sult in assistance and training. 
The most popular' option is on-the-jol) instruction.' A 
trainer, employed or Hired by the school dis trict , ^uses the 
acti^al building and equipment »for Instructional purposes. • 
Familiar izat ion with specific types of equipment and 
procedures will result in increased efficiencj^ of operations 
that can be. immediately observed. On-the-job instruction . 
-gives trainees only infdrmation that, is '►important for their . \ 
functions.' ' 

V Inadequate maintenance, conducteg in a sporadic, 
^Unorganized manner^ results in excessive energ/ consumption. 
Proper maintenance saves energ^y and pr^olongs the ^lifetime of 
equipment. A ^review of Current 0 M procedures should be 
conducted, and' an improved schedule develo^pSfT^and monitored. 

, Prevent Ive ;malntenance will ^also;^ $ave energy. Particular 
attention shoul^d be^ given to systems that are most likely to 
pause excessive energy cpnsumpt^ion through maladjustments or 
^ -j.^ . lack, of' Maintenance. These include ventilation systems, 
boilers and * their- cbmbustiimsystems, and automatic 
temperature control systems. 

Generally , = buildings thatc'a^re the least efficient should 
.be given priority 'over those where energy loss Is minimal. 

• Similarly,- projects that are of low . cost and can be > 
accomplished by InrKo^use personnel- .should receive priority 

^pverCthase that ar.e cOstl^ and^ require 6utside sp.ecialis ts . 
Pperj|tional ^ch^ahges that minimize .disruption of^ school 
activities ^a^re scheduled first, while those activities that 
create noise o:r other di star bailees are' best scheduled when 

• classes are riot , In sessi^pn. . ^- • . * ^ 



Sample lists' of modyL^ications tha.t can be considered by 
''P* ~ :5chopl 'dils trlcts are presented for review;: thfey are not- 
* ^compreh^i'nsiye and^-cjaj^not. replace, an energy audit. Rather, 
• they are 'iittended • to give^ an overview of suggested act ivit ies 
% ^ \ >|h^ be accomplishe'd with technical skills available to r 

k' .-."^ .^^'thp arhool 'district i - [ - - 



the SQho^ol .district; 



ERJC 



Heati^^J^ 



vent 11a tl'on-» and air-conditioning 
Insulate hot bare pipes 

Install 'caulking and weather stripping 'I 

Preheat cotabustlon air . ' . / ^ *' ^ . 

Replace worn boiler controls,.' 

Insulate ste.am lines v-... 

Install and/or replace steam traps 

Return steam condensate to boiler ' 

Reduce air volume ^ . ^ 

Install automatic "thermostats 

Install heat recovery equipment 

Inst^all time clocks for air conditioners 

Install temperature controller and sensor 

Establish a ventilation operation schedule so* 
exhaust 'system operates only when needed 

Reduce use of heating and cooling systems in 
spaces used infrequently 

Turn off heat and cooling during the last hours 
of occupancy * * 

Consider closing* outside^air dampers during the^ 
first and last hours of occupancy 



4 



2. 
• 3. 

• 

A. 

5'. 

6. 

7. 
" 8. 

9. 
10. 
ll. 
12. 
.13. 

14. 

13. 

16. 

17. 

18... 
19.'^ 



Lighting 



1. 

2. 

:3. •' 



During the cooling season, flush the Jbulldlng 
with fcooier outdoor air during evening an^ nig 
hours! ' . ^ 

. ^ .' 

T&rn off all noncritical exhaust fa'ns 

Keep refrigeration coils free, of frost /buildup 

Remove* lamps of fixtures not needed 

Replace incandescent lighting with energy- 
conserving fluorescent lamps 

'I " 

Design lighting for ; specif ic^ tasks 



• 7 



V 



"4-. 

* 6. 

7; 

8> 
9. 



Lower height of lighting fixtutes. ^ 
Control eWterior lighting . 

Discpane'ct: ballas't^s >from fluorescent fixtures if 
lamps are removed . • 

Schedule lighting maintenance and relampitig 

pro grains to mairitain good lamp e f f Iciency ^ 

Use Statural* light wh^n availa'b'le in a building 

Use photocell and/ or .ast ronomical time clock 
controls, for outdoor lighting whenever i^easible 



Op.era t ional 




1. Schedule student and staff hours to maximize 
daylight working hours . > 

2* Consolidate activities into fewer ropms 

3* Install -signs on exterior walls near, ioors^ \^ 
providing instructions to keep doors closed 

4.' Post signs. n^ar electric power-consuming machinery 
urging it be- used •sparingly 

5* Establish a policy to review efficiency W.hen 
. - • \ purchasing energy-consuming device^s^-^ ^ -rT^ 

6* Repaint or plean exterior finish tp> Improve 
- . reflective j^harac terlstics ; when repainting, use 
. llg,ht surfaces to reflect both.^heat and ^iight 

* 'f\, Where open space is available, plant , trees or 
* large shrubs to act as windbreaks and to reduce 

, : ' so-lar penetration ' . 

8v' JElistarll adjustable outdoor shading devices such as 

sunrishades, which reflect solar heat before it ^ 
* inters* the building ; such sunshades also enable 
7-^^' entrance warming ;rays duriTig the heating season 



9* RegXaze wfndoys \W.th double or tj. 
with heat absorbing and/ol* refl< 
. materials 

Add reflective materials to 
draperies to reflect soj-ar 
^drawn 



11. .Use opaque or .tra 



block' off and ttie 

r 




glazing or 
i^^lazing 



side of ' 
wheii '^irap^ries are 



4nsulating m^aterials to 
^eal /all_unu8je.d j^indows 
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^12* Install storm windows and doors where praftl^c'al 

13. Repaint or resurface the roof to make it more 
' . reflective : '* j . • ^ 

14. Add o^|m prove roof and wall insulation 



15. Develop detailed shutdown program or .^jnapcimizing 

energy savings during holidays and ' semester ^breaks , 
and an abbreviated program for weekends 
Wate,r . * ; * * ^ 

Install decentralized wat^r heating 

2. ' Install efficient no^iAles and faucets . * 

3. Adjust valves tor minimum water use 

4. Reduce domestic wat'er temperatures to 120® F - 

• \ ' • 

5. Install flow-limiting shower heads 

• ' •> 

6. "Plan maintenance to\^prevent faucet drips 

7. Increase the amountjo^ insulation on hot water 
pipes and storage \t^nks 

^ 8. Install a pressiire-reducitvg valve on the main hot 
water service to restrict the amount of flow 

^ ,^9^. Provide, hand * flush valves for urinal flushing 
* rather than "continupug watar flow, systems 

An operational change that requires' careful 
consideration fs changing sc^orx>l calendars to take advantage 
of days least like ly to impact fuel and, energy resources. A 
computer simulation of a typical Co^lorado , school suggests 
that I . ' 

{X) Shaj:ting down, the* school completely . during 
_ Christmas vacation and the* mbnth of January could 

result; in an annual heating fuel saving of 23.9 
percent . ^. ^ ^ ' ^ 

- % - ^ ' ' . ^ ' • ■* ; 

(2) Extending Christmas vacation another week could 
^ result in 'heating fuel savings of 5.8 percent per 

year. . . . 



Start.ing school as.; late as 11:00 a.m. in the 
w'inter'^and running' later in the afternoon would 
"save oi;ly about 5 percent of the heating fuel .per 
year. 



^. .;(4) Using the ^school on a year-round basis > requiring 

air" conditioning in the summer ra^onths, would add 
' ' ^ .61 . 2 -percen't to the an^nual* 'f uel and electricity 
•ib i 1 1 • . * * 

> (5) By 'turning. Ite^t' on at 7:00 a.m. and O/ff at 3:00 
p.m. actual;, fuel consu'mptiori could be reduced 
by 13.8 ;percen<t-.annually. * 

Another "stu4^^ this'^.one conducted by th^\New York State 
E'ducation Departpaeiit , '/serves as. a 'reminder that a school 
district ^ 8 ejierg;^ policy has an impact beyorid the mere 
consumption- of energy by^^the schools. Energy saved by 
closing ''schools may be consumed^ in the students' hoimes. 

Closing of. school buildi.ngs during cold winter months 
* may be counter-productive to total s_aying of energy. 
.---"^ "Energy^ neieded for.h§at, light, and other* school 

operations was found to be somewhat less when schools 
wei>e closed^ Energy consumption^ as measured in' the 
homes of chlM^ren, was somewhat more when schools * 
were closed. Thus it would seem that closing schools 
causes a^n increase in the use of » fuels and. ^ 
electricity in the h^es. ' ' 

Adminis tractors* must consider factors such as ^climate , 
physical characteristics, and use pf tl\g .b\:Dilding when 
determining schedulirvg changes . Since it *is necessary to 

^keep the building *temp;fe.rdture at around 50-** F to, prevent 
freezing atid struc tur al ^d4mage ^ ^he amoun-t of pavings due to 

^inor scheduling changes w"i4.1 nocN^e significant In 
comparison to savings d§rive3;, f rom retrofitting and other 
^pera^tidns^ changes. ^ *:> 



' ' CONSTRUCTION- OF NEW FACILITIES^ ' ' ' " 

The ^rate of new School^ construction in the 19808 will' be 
'less than that during the lH?^60s and e^rly 1970s.. Neverthe-' 
les's, numerous bUilding.s will be' constructed, and energy 
considerations will become a ma jor design conside raft ion'. The 
New /Hampshire Boatd of. Education reflected this attitude when 
it unanimously adopted the following policy : "It is to be 
expected, before approval of any s.ubmit ted building plans for 
any^^rp.ose thatt' involves school construe t ion that the very 
la tes\^ technology available will be utilized in energy 
conserviit ib.n. ' / 

Architects artd engineers are paying more/ a t tention ' to 
•the building shell, insulation requirements, site oriehta-' * 
tibn, amp^unt of glass ^'multdt pie uses', equipment*, and fu*el, 
energy considerations. . 'typically , energy considerations 
cause the initial ^costs of^cons t.rut:tlon to J>e higher, ^but 
lower 'life-of-tl^e-'l)iiildi%g costs can He expected. The 



Northern California Chapter, American Institute of ^ /• 
Architects, estimates! that a 50 to 80 percent reduction in) 
energy consumption isrj possible for new construction^, . * ^ . " 

School districts, should calculate the life-cycle -cpsV of 
a building prior to approval of plans. Factors 'such as 
operating and maintenance costs , become important' 
cons^lderations. During the life of a school facility,* 
operating and maintenance costs (including energy cost8> are 
three to four times the init|.al cost of ttie building. Data 
needed to conduct a. life-cycle cost analysis are ' 

(ij/^ annual fixed charges, b^sed on a capital * . 

recovery period of perhaps 20 years and including 
the interest charges; . 

(2) annual energy and fuel charges based on ^ 
different energy, sources— ander consideration and 
the fuel rate of different equipment; 

(3) ' annual maint>enance costs; and 

♦ 

(4) .annual replacement cost of equipment.^* 
» ' **• * 

The architect and* engineer selected cai;^assist' with . 
calculations and also provide information* the latest 
alternative teclinorogies . Tor example, solar energy, for 
heating is beco%l,.ng^ore attractive and is^ feasible for 
school b^^ldiitgs van many parts 6f the nation-. * The National 
Science Foundation funded the design,, construction, and 
evaluation of several school solar heating units. The 
results of one ^experiment at^the Grover Cle\reland Sch^oJLjj_ 
Boston, Massachuse tts-j — are-^as' fol~l^ows : ^ - 

(1) Solar heating is effective ^d feasible in the 
northeastern United States..-*. 

• ■ ^ ' 

(2) Oyer a %f ull season the solar system is exprected tQ ^ 
V ^^provlde more Jthaij 2/3 of^ the heatings .r^aquirements 

' '\ of the middle third of the school (the portion 

served by the solar Iieating system). 

(3) Institutional personnel (schools^, governments, 
utilities, e^c.) are highly -interested in solar 
energy .applications. They took the initiative to-.^-^ 
understand the system and actively ' part icipated in 
helping- others to understand .its operation and 
benefits.. \\ ... . • 

^ (4) * The t^echnically aware i)ublic showa. considerabl^e 

/ itJiter'est in solar energy applications as evidenced 
' ' the, number and. type^ of visitor's Xo the school. 



(5) solar system was compatible with local 

! residehces and businesses. No objections to 

shadowing, aesthetics, or even the inconveniences 
of the construction were evident. 

9 

i 

(6) ]yie construction workers were ^skeptical initially 
but became quite proud of wotrl^ijig on the project 
when it became apparent that the solar heating 
^^orked. 



(7) Even large, roof^mounted planar arrays are not 

; particularly, noticeable from a distance of a few 
city Tloc^ks-* 

! 

c 

(8) It ^is possible to utilize, a solar array as "a 
fascia to enhance a building's roof line* 



(9) Resistance to vandalism is a major design 

consideration* Lexan window solar collectors 
withstood frequent impacts from thrown rocks 
and baseballs* There has been no damage to 
date and, for comparison, the school averages 
e broken wind>ow per week* 




JtlO) 



Electron^ic integrators should be utilized for 
important data which varies randB'mly; I.e., solar 
flux. ' * 



^ A multitude of fac.tor^^ .should be considered in planning 
the . c'ons triict ion bf an approptia,te school fapM.lity. A 
helpful list (telow) has been ^cpmpl led by the New ^'Hampshire 
State Department of^ Education ii^N^ts Manual for Planning and 
Construction of School Buildings. ' ^ 




1. Do not ' exchange sho.rt-term m\nimal . savings for 
long-te*rm maximum gains • 

2. . Orient the. building \to . take advantage of the 

natural energy-saving f ea tujes -of \the sf te — use 
trees .and 'pther building^^as Windbreaks from 
prevailing ' winds and storms. P^ace V.^^king area 
so that it do^s not expose jiyilding to winter 
winds, nor heat up summer^ c6oling breezes. 

/'^ /- 

Shffpe the building for bgtdmum energy u§.e, 
(Cul>ic shape maximizes volume- whiie minimizing 
•surface area;) ' ' . . / 

Design the facility on the edge pf, com/ort; use 
humidity controls anli good vapor ba rriers . 

Con si der burying, r t o f ^ t h e b.u id d i n^ to re d u c e 
heat losses/, and' air infiltration. 



//Design the build ftig for minimum acceptable exposed 
^ wail and roof drea^s% . / ' - 




-Use sun to heat the ^building with s66th-f ac tng* 
windows, -and p^rovide thermal curtains or shades |^ 
during night time use wind and nighttime 
ventilation'" to cool. 

Supervisio^n during building construction is v 
essential-"fco assure best use of building * 
material's. Ensure vapor barriers and insulation 
are installed correctly. 

Provide proper automatic frcrfTS^^Ts-.-hea t , 
ventilation, and for some lighting. Make use^ 
of natural ventilation when available; exhaust 
air to leeward direction. 

Design efficient mechanical systems to cut down 
overheating and overlight ing. : * 

Use efficient lighting sources — concentrate Light 
on tasks. . ^ ^ 

Room swi tching^^should be ^designed so lUineeded » 
rows of lights can l^e turned off* (new fixtures 
provide njeans to illuminate only partiaK number 
of tubes). 

Require day/night thermostat control for 
unoccupied temperature setback^ * 

The building gross wall should have a heat lo^s 
factor not greater than .20 

The felass area of a waLJL should'^not exceed 
20e.percent of the^totaT^ wait"' area. . ^ - \ 
Windows generally should be double-gla^zed , 
thermopan6, or combination witjh nighttime 
insulating curtain or panel. •jp 

Locate windows advantageously. 




d.^ Storim doors or vestibules should be ^sed. • 

The building roo>^, throu-gh proper insulation, 
should have a heat loss factot np greater than 
.05; for opaqufe walls the best fac tof^a3it)uld- be 
no greater, than .06; foundation walls below grade 
•enclosing a heated space shallr ^not be greater\ 
than 1.2. "' Floors^ t6 unheated ^^Jaces — heat' los\s 
factor shauld be, . 08 ^or less. / , 

T^e^.Tieattng' system ef f icTehcy shcJ^ld 'drop no more 
than^lO, percent afev 1/2 loadi . . ' ' 

Heating duct^lr Josses should^.be restricted to * 
3,.ftercent of air vofume.. ^ . / / ^ 

Ho'^t water and steam/iines* should' be .^nsulaf ed . . 



. \ 



. . Instail lawj-volume boiler .fjtxtuj!:^s -and shower 
heads • ' ' . ' • * 

19. Restri<:t -ventilation to 3. cubic feet of aixi per • 
^ pei'soYi per minute when outside temperature is 

below 10*^ F. * ' _ ' \_ • 

• ^ . ^^ ^ 

20. Large building heating zone^^^involviivg multiple 
rooms should' be re^stricted to S'j'^jOO square f eet .j. 
or >4^s. 'Heating s^ys tems— s4muid h& able to 

^function" without outside air being introduced. 

21. Consider use of heat \recovery systiems that, remove 
heat from the- exhaust \ air to pre_heat incoming air. 



TRANSPORTATION. , /' 

Students must be transported to arnd from school (when' 
they live, outside the walki'ng limits established by the 
district), on field trips,, and for ex'tracurricular ^ 
activities. . Data collected by the' Nat ional^Center for 
Educa^tlbnal . Statistics show that inV the U. S near ly 268,000 
school buses travel 2 • 6'* billion iuile^ annually to. transport 

million children at tending ^ grades thorough 12. School 
buses ua^e more than^ 350 mlJ.lion gallon^ pf • f uel atinually to 
transport about 52 percent* of all pupil^ ^ the country* 
This represents an energy consumption of 43 , 750 billion Btu's 
each year — about 7.5 million barrels. of oil. 

\ * ' ^ ' • 

, ; As with other components of an' enfergy ^danagq^ment 
progjami a ^schooT di.s t r ict should adopt a * tr^anspor rat ion . ^' 
.poli^cy, ^est^abllsh objectives, and initi^ate a)vPlan. > A typical 
goal'* coulcl \be to transport th6 maxjLfeum number\of* pupils tb^ ^ 
shortest necessary distance in vehicles of ferl.\ig **thW greatest 
miles-perj-tgallon for tHe task. * ^ < \ ^ 



>v' National leadership tpAonserve energy in sc\tiool' bus 
transportation ^as come* from sfuch eff6rts;as the \^ofuntary 
-Truck' *and/Bus Fuel Economy Program,_^eveloped jointly hy the 
DepirtmfiJit^of Tr^nsporta'tUon, the EinrtroTiinental Pro tec'tion- * 
Agency, and the Department of Energy. .T,^i8 program ias 
received; ^he voluntary booperation-^of mo^tor carfi^ers ^\vehicie 
manufacturers, jppmponent suppliers, ancT trade ^associations . , 
The goals .are twofold*; /i.e. to'|^ave fuel through the 
application of more /fuel -^Jficieirt-jt echnology, ^ to ^ 
ei^courage more efficient operating/practices , including 
driver ^nd mechanic train^g programs , ' be tter maintenance/, 
and improved routing and '8l?heju>li/nei. 

/• ..." ^ ^ 7#%^J ' 

One project - - - - . /• v s 



t of the Volunf^r/y frvi!qk and Bus Fuel Economy 
•Program wa;4^^ the publiciitlo'n * j^f ^ggTEIfM-rEncduraglng ScHo ol 



u xwii ^9 j.&afi-r'jztncouraging bcno ( 

Trarisport atjLon- Ef f ective En-et-gW^atta^em^nt- r A- Go^ are 



. . ^ ' " • — — ^ 



a.vairla'bXe fifom the Department of Energy, Voluntary Truck and ' 
Bus Fue-i -Economy, Program., Was'hington, .DC f04.6K- The handbook- 
ifi^s^designed '^for directors of f)upil tra^nsporta tio1i , school 
administrators, and othe rs - involved cin\^ransportatiori^^ 
management*. It' provide^ practical^inf prmatfo'n about fuerl 
conservation, recommenda tions' if or^ tTaining mechatiids« and 
drivers, guidelines/ fo^r purfcHaa*tig 'equipment and' fuel ,^ and 
suggested administrative po^llci.es/ Also available^ from' this 
off ice. is a newsletter. Fuel EQon*dmy N.ews , that provides 
current information about transportation cofis^r^tipn efforts 
tiiroughout t^he nation. Those interested Xn^.yeyliving copies 
ina\^ submit their name and^addr^ss to t'he j^a^me* office. 

iThe ESTEEM handbook Ts designed' to^ be ' used ;with theivU.S.> 

Dep'artment- of Transports tlo-n * s ^publication series •^JFufil 

Economy Through Teamwork. " • 'The series (consist^ of five . '^> 
booklets addressing ' the 'subject s of:^ '* 

1. ^Pupil ^transportation and Energy Conservation ^ 

^^^^ 2. Purclvasing 'for Fu^ 1 E;.conomyf ^ ' <• . 

»* * , ■ 

3. Driving. Tor Fuel Econoipy ^ . ^ 

^ * , V • * 1 ♦ • ' * . . 

4. Operating for Fuel-Economy ' ! < i ^ 

5. ' The ^Science; of ISaving. Fuel • , , - . 



Copies of the sieries are* available from the U.S. • . ^ 
Department* of Transporta^tion , Voluntary Truck' anVi Bus .Fu^l * 
Economy Program, Washington, DC '2046K ^ • ' > - 

The following checklist can be reviewed by school*-*^ 
d^Lstr^cts tQ;arssist in-developm«ent of a vtransp^^tat'ion " ^ 
conservation program. It is ekcerpted -from the document, JThq 
Energy Crisis in the Public Schools: Alternative Solutions , 
by Grossbach and Shaffers I ' T ; 

Vehicle Operation \ « 

1. Tune 'and jaaintain ^engines to peak < performance • " 
Cor.tect faulty sparkpl.ugs , points and 
, carhure tion . • • 



-2. Use modern ^SrTaly zing equipis^t "to ensure, fuel and 

oil €j.conomy. ** . • ' ^ . ' ' ^ ^ 

3-^." Keep gas tanks 'full* to. "avoid excessive evaporation . 

4. Ensure that bus tires are properly inflated.^' *v\ 

5. Reduce spe'ed lijoait to as low as prac^tlcal. 

6. - Reduce weight by removing, luggage racks*, extra 
' '-tire, Chains, etc. * ** • [ 



Drive slowly-dhd carefully th^ first few miles 
until vehicle warms up. 

'Avoi^d the "red line" even in . shl f t Ing, gears . 

Reduce-warm-up time fior" buses to the very minimum. 
•Have drivers turn off their" ehgioes^r.ing loading 
and unloading .^f__chi]Jxen-&t--a^--an^ engine 
is' idlijig^'more than 2" minutes. . ' * j .* 

Avoid full throttjLe op'eratiori* ' ' , 

^A'vbid co^urfe^y stops. , ' ' ' 

' Schedule \bus routes to avoid 'driving up hills'; 
stay on main ro^ads only. . ^ : 

Plan-stopl; on leveF instead/ of fncl^lnes; 

Drive slowly back to the bus yard*. ' 

* \ * " . * 

Use Intercoms on buses, to reduce stops for * 
controlliag Hiscipline. , ^• 

Install two-way radios to direct operation or 
redirection of Tjuses to* avoid unaecessary use. 

Monitor use of veTiicies. instal-l trip recorders 
to record driver and 'vehi<ile operation. Use this 
information fro reduce use of^.gas and' oil. 

Plan routes to make only right turns to save on 
idling time . \ ' ' ' 

Consolidate loads. ' ' ^ . ' ! * 

Centralize pickup and return points. 

Use computers .to analyze Bus loads. and schedule 
bus riins". / ' ' * \ . 

Eliminate buses that use excessive amounts of 
gasoline*^ * ' . ^ * % • 

Eliminate operation of al 1- buse^not truly ne^^ied . 

Use smalfler vehicles f or ^long-distance^ ygl^t-load* 
runs,. Use the smaj.lest bus possible.* * | - 

Bus students only during inclement weather. 

Elimltia\e tfanspoif tat icTii for summer . sdhobl,. * • 

V ^ ♦* ■ , 



2?* Enqourage high-school students^ to walk to scho'qj 
or to lorm -car pools. ' . 

28. Lengthen' distances! between pickup point s . 

29. HaVe ' older st^u^^ts >;alk tq central pidkup points* 

J^30. "Cooperate with nonpublA schools, to consolidate ^ 
bus drivers. 

' # ''^ • • ' ' 

^ 31# Redace field trips. • 

32. Use shuttle buses for students to and, from 



'-^athletic .cpn^:^ts. 



33* Minimise staggered scbobl -st:hedules# 



. 34.- Provide boarding for students who live in isolated 
' ' :areas a long di sftance'' f r om^ schpols • , > 

• 3-5. Use satellite bus'>parking. 

36. If bus drivers' have sp:|.it shifts, determine if 
. , ^tho^r last repute ends 4iear their home. If it 

'^y' d^s\have them take the bus home during the 

miBda\ period. This will eliminate the extra 
dr!ftying that results - from a ^driver bringing the 
* busN«*k to the texfminal,* driving- his car home, 
and 'driving his car back to the . terminal . . 

37. When adding, or replacing buses consider the 
smallest, most economical vehicle possible. 

* - > * ' , > ^ 

• 38. • Change legislation which caused some bdses.,to have 
capacity redu'ced. 

39. Review and evaluate all security measures in the 
district. Make ...changes tOv talce bate of any 
increas'^l^ problems resulting from the energy' 
crisis. , V ' ^ 

Driver Inservice • . . 

' " \ '-'^ 

.1. Train new drivers on exist ing. runs \hile b^is is 



••deadheading." o \ ^ ' 

2. Use simul^^tors to jeduce behind-ther-wheef training 
'^>in .vehicles 



3. ^ ^,Incjr^8e frequencyjof driver inservice programs, r 

4. ^^Re^ta'iii experienced drivers as long, as possible. ' 



5. Trdin drivers** to use pre-planned starts and stops^ 
>; for less gas dgnSuap^ion. • X . 

6. Hold ioXnt workshops with jnainteitan^ce dnd' driven' 
' personnel to improve operation. 

7. Use* an incentive systerp for reducing vehicle; fuesl 
consumption. . • 

Ch^ges In School Organization^ * . • . w. U , 

^""^ ~ • * j 

r. Reestablish the nqighborhbod school where students 
can walk. / 

* » ^ 

2. Establish a fau*r-day school week thereby savings ' 
one day's drd>ving of buses. ^ 

3. Consolidate beginning and ending times of all 
schools, including special education programs. 

' ( ^ ' 

Relocate* special education ciask^s to neighborhood 
walking schools^ or centralized social classes in 
one "location to avoid excessive- transportation.'^ - 

. 5. Review special' programs to detjprmine nee^ for 
transportation. Determine if there are some 
* '\ special educat ioti * student? who could walk to . 
their schools. 



6. ^nter in.to interdlst r let attendance agreements ^ 
=^ with other districts to avoid excessive bus 

travel. * 

\ ' ' 

7. Change attendance boundaries to/reduce 

^ transporta^lfion. / . 

# • 

8. Inci^ease walking dlista.nces 

9. Contract with parents to provide transpcf^rtation. 

: 10. Reduce school year to minimum number of days to* 
save operation costs. \_ ' * 

^^^^ • 

11. Eliminate transpo.r tat ion f or summer school. 

' * 

12. Share equipfne^nt- and bus runs with neighboring 
districts. 

Use-^of Vehiclejs' for Trips Otyher Than to and from School 

1. Combine* field trip requests from more than one 
^ ^ * school*.- * ' - * / 

2. Limit field* trips to full bus- loads only. / 



3. -Establish minimum' and maximum d'istatices for ' ' 

v.; field trips.. t ' • .< . 

U. Combine school teams an^cl. schedules so s*evera*l 

. games' can be played '.at the same time. Cbtts6lidate 
^ *bus t;:ips* j v » ' 



5. Hstve districts .share buses when holding athletic 
events^** - . , \ . -\ . 

. Alte'yn.ate Forms" of TVansporta tion . ^ - ' 

If ^ Use parent transportation "and give assistance to 
paVent in obtainirig^ necessary* insura^ace. 



Z. ^ Use^charter and public transportation. ^ . 

\ ' 3. Students ahonld be en(fo*uraged to form car pools. "A 
: . ProA^ide them with protected parking.-' * y ^ ^. 

*^%c« ' • Encourage use of bicycles. Provide adequate and 

^ protected' bike racks. J - * 



.V 



^. Have par:ents provide transportation instead :of 
us ing,ia,£|erT8cH.66l activity fcuse-s. 



Miscellaneous k 



• 1* Keep cbi^ualty Informe'd'of fuel-skving measure^-.''' 

2. Use students and employees as .resource persons for 
fuel-saving ideas. • 



r3*. . Entfourage/students 'and employees to use car pools. >^ 

4* Develop .an information exc.ha^geiof ideas on fuel ^. 
* - consefvatiojcir between Idistricts. ^ 



5. bff^r incentives* for schools to originate new 
ideas of fuel conservation. 



\ 



61.;-^ Unload buses at the most she^-tered entrance, to 
• buildings. 



The references in thia section contain information* 
useful to--school— admin-is t-rators Peeking to initiate or 
.improve 'energy conservation management*, programs . 

y^. All reference's are identified by either an ED 9r EJ 
^umber which will make it-- possible to locate them. 
Documents listed witTi ED numbers are reported^ in the *\ 
appropriate ^monthly issue of Resources- in Education (RIE) , 
a publication of the Educa^tiona! ' Resources Information Center 
(ERIC) aimed toward early identification and acquisition 
of reports of 'interest to the educational community . . RIE 
is cmade lip of resumes and indexes. The resumes provide 
descriptions of each dociment^and abstraqts their content. - 
^he .In'deic secti'^ff provides access to the resumes by 
subject., personal author, institution, and publication 
ty pe . Many of the document § are available in microfiche 
or. paper copy f rx)m ERIC Document Reproduction'' Service - 
(EDRS), P. 0. Box 190, Arlington, Virginia 22210, or 
jnay, be 16'cajted and reyiewed in the growing number of 
ERIC microfiche collections distributed wideLy^hroughout 
t^e United States. 

Reference'fe with'EJ numbers are journal articles. 
Abstracts and bibliographic information appears in 
Current Index to Journals in Education (CUE) , a monthly 
guide to current , periodical literature In education. 
Approximately 775 educational and educat ion-r'elated 
journals are included. Copies of many of the articles 
reported 'in^,CIJE are available f fom^^^iversity MicrofjLlms 
Internationai', 300 North^Zeeb Road,"Anfi A^bor Miohigaja.^48106 



"A^Dec^de's Differencef-E^anded School,. Same Energy Use," American 
School ^nd Universitvt V 53 N 1 (September 1980) , pp. 38-40. EJ 232 055 

Anderson, Bill. "39 Ways to Prevent Gasoline Costs from Burning' Your 

American School Board Journal : .V 166 N 11 (November 1979^ 
pp. 33-35. EJ 210 936. ~ I . / 

Anderson, Calvin, and Bottinelli, Charles A^ "Managing' You/ School ^s"^ 
Ener gy Dollars; , Keeping Your Schoolhouse Out of the Red," tJS Office 
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